Abstract : Background: Pancytopenia is an important clinico-hematological entity encountered in our day to day practice from a number of disease processes primarily and secondarily involving bone marrow (1,2). The severity of pancytopenia and the underlying pathology determine the management and prognosis of the patients (3). The present study has been undertaken to evaluate the various causes and to correlate the peripheral blood findings with bone marrow aspirate which helps in the treatment(4). The objective is to study pancytopenia due to various causes and to evaluate hematological parameters. Methodology is retrospective study of 106 cases of pancytopenia on clinical and hematological parameters was done in the department of pathology, RIMS Medical college kadapa, AP, India during November 2011 to October 2014. The result of 106 cases showed the commonest physical finding was pallor and megaloblastic anaemia was the predominent hematological picture. Bone marrow evaluation is conclusive in all cases. The present study concludes that detailed primary hematological investigations along with bone marrow evaluation are helpful for the understanding of the disease process and to diagnose or to rule out the causes of pancytopenia and to plan for further investigations and management.
Introduction
Blood counts are low due to premature destruction in reticuloendothelial system and removal of cells from the circulation or inadequate production in the body. Pancytopenia is a reduction in erythrocytes, leucocytes and platelets. As such it is not a disease but three disease processes which primarily or secondarily affect the bone marrow (2) . It is one of the important feature of many serious and life threatening illnesses (5) . The pattern of diseases leading to pancytopenia is expected to vary in different population with their differences in age pattern, nutritional status and prevalence of infective disorders (4) . The Presenting symptoms are usually due to anaemia or thrombocytopenia but the symptoms due to leucopenia can become most serious threat to life during the subsequent course of the disorder (6) . Haematopoietic tissue is one of the rapidly proliferating tissue in the body in which DNA synthesis is rapid, cyanocobalamin and folate are essential for DNA synthesis and deficiency of either or both causes a failure of DNA synthesis and disordered cell proliferation.
The most important and difficult choice of diagnosis in the pancytopenic patients rest among primary bone marrow disease. The severity of pancytopenia and the underlying pathology determine the management and prognosis of these patients. Prompt recognition of the conditions is essential for effective management; otherwise the condition may become fatal. An attempt is made to evaluate the causes of pancytopenia.
Review of Literature
Causes of Pancytopenia (7) Hematologic abnormalities in miliary tuberculosis are well recognised. The anaemia of chronic disorders is frequently found, so also leukopenia and thrombocytopenia. Bindu R.S et al in 2000 (14) have evaluated 38 cases of Pancytopenia and observed that 5.5% of cases of miliaray tuberculosis were asssociated with pancytopenia.
O Brien HA et al in 1991 (15) reported an unusual case of megaloblastic anaemia with marked erythroid hypoplasia and myeloid hyperplasia. The serum cobalamin and unsaturated cobalamin binding capacity were both grossly elevated. This patient responded well to folate therapy, Tilak V &Jain R in 1999(3) studied 77 cases of pancytopenia and observed that megaloblastic anaemia and aplastic anaemia were the major causes of pancytopenia. They suggested that bone marrow examination could be defferred in those cases presenting with hepatosplenomegaly and hypersegmented neutrophils in the peripheral smear. These patients could be put on haematinics with close hematological follow up.
Breatnach et al in 1981(16) observed transient pancytopenia prior to the onset of acute lymphoblastic leukemia in children and concluded pre leukemic aplasia in childhood is a feature of ALL. In a review of 869 case of multiple myeloma by mayo clinic in 1975 observed pancytopenia at the time of presentation in less than 20% of patients but frequently evolve during the course of the disease.
There is considerable variation in the incidence of bone marrow metastasis for different types of malignant neoplasms. These include carcinomas of the breast, prostate, lung and gastrointestinal tract in adults and neuroblastomas in children( Anner RM et al 1979). Acute myelofibrosis was first described by Lewis and Szur in 1963. In a study conducted by Das, S et al in 1997 (17) 
Problem Definition
Pancytopenia is an important hematological sign seen in many diseases directly or indirectly involving the bone marrow. It should be thoroughly investigated before treating the patients.
Methods/Approach
A retrospective study of pancytopenia was carried out in the department of pathology RIMS medical college, kadapa from November 2011 to October 2014. A total number of 1050 cases were studied particularly with reference to predisposing factors (20) .The patients studied were admitted to medical, surgical, pediatric, orthopedic and gynecology wards with various complaints. Out of these 106 patients showed pancytopenia were taken for the study.Pancytopenia cases were selected based on hemoglobin, total count, platelet count and peripheral smear examination. Presence of hemoglobin less than 9 gm/dl, total leukocyte count less than 4000/cumm and platelet count less than 140,000/-cumm are taken as criteria for pancytopenia.Both sexes and all ages are considered. Bone marrow aspiration was done in 104 cases from posterior iliac crest and sternum. Two of the patients were not under gone the procedure. Peripheral blood and bone marrow aspiration smears are stained with leishman stain. Bone marrow biopsy was done from the posterior iliac crest. Trephine sections are stained with haematoxylin and eosin.
Results/Discussion
Out of these1050 patients, 106 cases with pancytopenia were seen over 36 months forming 10.09%. The variation in the frequency of various diagnostic entities causing pancytopenia has been attributed to difference in methodology and stringency of diagnostic criteria, geographic area, period of observation, genetic differences, varying exposure to myelotoxic agents.
This study showed that pancytopenia can be the presenting feature of many diseases, with megaloblastic anaemia, hyersplenism and aplasitc anaemia constituting the largest sub groups in the cases studied. Hematological values in these major groups showed considerable overlap making bone marrow examination mandatory to reach a diagnosis. Though neutropenia is the most marked aspect of pancytopenia, it was the first presenting feature in the present study.
The most important test is bone marrow examination, either in confirming the diagnosis or in excluding a primary marrow involvement and suggesting alternative investigations. Bone marrow aspiration is not helpful in those with aplastic anaemia or marrow infiltrations even if fragments were aspirated. In such case bone marrow biopsy is helpful. Bone marrow aspirate specimens are superior for morphological detail over biopsy, while biopsy specimens provide a more reliable index of cellularity and often reveal marrow infiltration, fibrosis and granulomas which are not detected on aspiration. Thus both the procedures are complimentary in diagnosis in the setting of pancytopenia. If hypersplenism and megaloblastic anaemia are detected clinically or on peripheral smear, an aspirate alone is enough for the diagnosis.
The incidence of megaloblastic anaemia varies from 0.8% to 32.26% of all pancytopenia patients (21).Tilak, V. and Jain, R.(3) studied 77 cases of pancytopenia and observed that megaloblastic anaemia and aplastic anaemia were the major causes of pancytopneia. They suggested that bone marrow examination would be differed in those cases presenting with hepatosplenomegaly and hyper segmented neutrophils in the peripheral smear. These patients could be put on hematinic with close hematological follow-up.
In our study also in the cases of pancytopenia, where the patients were not willing for bone marrow aspiration, peripheral smear showing macrovalocytes, a therapeutic trail of parenteral vit.B12 injection and folic acid was given and after an interval of 5 days, the counts were observed to have improved indicating the deficiency of these factors for the pancytopenia. The commonest cause of pancytopenia, reported from various studies throughout the world has been aplastic anaemia. This is in sharp contrast with our study where the commonest cause of pancytopenia was megaloblastic anaemia. This seems to reflect the higher prevalence of nutritional anaemias in Indian subjects.
Hypersplenism is the second most frequent cause of pancytopenia in our study. Cause of pancytopenia in our study constituting 24.53%. Similar incidences have been reported by Bhawana et al (24) from Pondicherry who reported 54 cases of hypersplenism among 207 cases of pancytopenia constituting 28%. R.S.Bindu et al (14) found that in 5.26% of cases of pancytopenia, hypersplenism is the cause. R. Kumar et al (4) found hypersplenism to be the cause of pancytopenia in 11.45% of cases. Hypersplenism in our area is due to portal hypertension and chronic malarial infection. Pancytopenia occurring in patient with falciparum malaria was also partly due to the reason that marrow is megaloblastic. As treatment of megaloblastic anemia is easy this disorder should always be considered in the evaluation of pancytopenia.
Hyper cellular marrow is the cause of pancytopenia in 13.20% of cases of our study, aplastic anaemia is the commonest cause of pancytopenia in the studies of Pradhan SP et al from Berhampur (25) Singh.T et al 1999 (26) suggested that lack of required higher number of plasma cells in a bone marrow aspirate in cases of early myeloma could be because of the focal nature of disease process at that time. In such cases, a marrow biopsy is indicated for early recognition. We also observed 21% of plasma cells in one of our cases of early myeloma who presented with pancytopenia but biopsy could not be done.
In our study tuberculosis is diagnosed in two cases even though chronic inflammation is suggested in eight cases. Tuberculosis is rare but important cause of pancytopenia.
Tuberculosis should be considered as differential diagnosis, if fever or hepatosplenomegaly are associated (27) . The diagnosis may be difficult as pulmonary involvement is usually not a feature but confirmation is often possible by liver biopsy (28) . Non hodgkins lymphoma and micro normoblastic erythroid hyperplasia(un explained cause) are other causes of pancytopenia encountered in our study.
Conclusioin
Out 
Future Scope
If pancytopenia is diagnosed on peripheral smear examination in correlation with blood counts identification of cause of pancytopenia is essential for management of the case. The diagnosis of megaloblastic anaemia is possible by blood picture, red cell indices, bone marrow aspiration findings and biochemical tests. To diagnose apastic anaemia bone marrow biopsy is mandatory and to know the speicific cause clinical examination, history including treatment with drugs like antimetabolities, exposure to toxic chemicals, infections, and other viral diseases are required. So study of pancytopenia is important and necessary and lot of research is needed to follow better treatment approaches and to give better quality of life to patients. 
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